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ANALYSIS OF THERMAL ENERGY STORAGE MATERIAL WITH 
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LiF-CaF-, = Lithium Fluoride-Calcium 
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OVERALL DIMENSIONS 
DIAMETER 186 cm 

LENGTH 299 cm 


-4.52 cm - 

-CONTAINMENT 

-2.04 cm— I / CANISTER 



ORIGINAL PAGE IS 
OF POOR QUALITY 
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Specific enthalpy is coupled to temperature through the following 
set of constitutive equations : 





Here, T m is the PCM melting temperature, H m is the PCM heat of 
fusion, and c s and c L are the PCM specific heat values in the 
solid and liquid phases, respectively. 


Xl 

^ d xl 

— » cd -H 
f)\ 0 

— >1 O 1 
-P -H 
CD *H i— I - 


cd cd o cd 


d 44 43 
CD O 43 


•h 44 a) x 3 
d o d 


O CD N -P 

>vH o o ^ 

X) -P fd >i d ip 

o 4-1 43 d x 


6 p d 
cd o 
^ a) -h 
cd a -P 
•h -h u 

CD rH Cd 

>1 u 

rH CD m 

cd cd 
d cd 


P CD Cd 
CD C3 
•H 

0) 4-) CD 


CD CD 43 Cd Xl CD 


CD Cd *H 
-P 43 P 
CD Oi CD 


CD CD 4-> 


-P Xl 43 CD X3 


X XI O Cd +3 

CD -H Cd P 

rH P CX*MH 

CD O Cd O 

a CDX CD 

O O P CD 


O P CD 
0 CD 
CD -P CD 


CD Cd >h 
CD 

CD >i ^ 


a cd o 4-3 d 
o p a-H o 

N CD P > -H 
04 d -H 4-* 
>1 £ 0443 V 


CD 43 CD 
Xl CD 4-> <D 


43 V 44 


Cd 4-3 (d 43 IP iH rH 

U CD X P Cd O 

I -H CD CD g > 
O CD 04 • P 

CD d CD O' — • <D S 

O 43 P <X>| 43 CJ 

<! U+J Oi*— --P 04 


IP xl 
X 


fa fa 
X 

I I 


O CJ 

rH O 1 

•H *H CD 

Cd 43 CD CD 

CO 43 Cd , 

-P 4-> C3 -P 43 

•H O O O4 

a rH a ; 
43 -H XI , 

Cd CD 4-) *H , 

43 CD a >1 d ( 

4-) O O rH tJ 1 r 

V P -P -H 

CD HHH , 

•H 4-> C3 
Cd CD -H ^ 
axl CDHO 
04) Cd 0<Vr 
•H ,d g CD 

4-3 CD Oi-H 

cd a cd 

H O d Tl P 

0 -H CD CD 

g • d a 43 
P CD tr-H £ 

O • -H cd 
HHH 43 CD 
I G 43 
>1 ^TJ O CD 
04 CD -H O *H 
• — ip* — i X 

Cd O 1 O CD CD 

43 *H CD *H 
-P d CD 

a 43 44 d cd 
CD CJ O O cd 
CD 'H 43 
CD 4-) CD 4-) Oi 

43 03 Cd 

-P d xl o V r 


d O -P CD 
CD rH d d 

03 O M O CD 

cd CD P 43 

43 43 M-l 4-> 

d = *H 
cd rX U CD C D 

> cd -H CD C3 

X3 CD rH Cd d 

cd £ O-i 43 -H 

s X 04 CD 
4H CD 

cd cd ^ d 

•H CD Xl O 
43 m P cd -h 
U O H CD 43 
0 4-> 0 
CD CD O 1 CD rH 

43 CD CD d O 


33 -H CD 
VI CD U 
( V G 0 
VI CD xl 
O g o 
•H P 
CD XI Ou 
P I 
CD -H d 
43 43 Cd 
U 

0 

CD g 43 
-P cd 
CD Xl 43 
•H P 4-3 

x cd 

CD & CD 
O d 
43 43 o 
cd -H • 
43H 43 CD 
-P «H *H 4-3 
CD Xl d 
CD CD d O 


Qa CD >1 CD 
Xl P CD 
>1 d cd cd 
43 CD XI 43 


g O O >1 
CD ,0 P 
CD rH 43 
43 Cd U CD 
- 43 -H g 
P d XI O 
<D >iO O CD 
43 rQ *H -H 03 
43 P 

xd cd cd x 


H O4CD 
0 «H 

g 33 a 


-H 41 P 43 
X <D OH 


pH CD CD Xl 44 


P 

CD 

43 CD 
03 CD rH 
dH 03 

•h d d 

CD cd -H 
0 C3 CD 

2 

U — C3 CD 
CP H *H 43 
' — ' • — I -P 
CD rH 
43 d Cd O 
-P O 43 -P 
• H CD 

d 43 g d 
•H cd £ 
0 CD O 
P 0 i 43 Xl 
CD CD -P 
4H CD 

CD d P CD 

d -H O Oi 
cd m cd 

P CD rH 
43 Cd CD rH 
-P o 

>ixl cd o 

03 CD -H 

p 4J p 

cd cd O^cn 

dH 
CD 0 P 
g QaG 
- P a-H 
CD O Cd 


CD CD CD O 
•H Cd *H »H 
d ^ 43 43 
CD P cd 
> P CD 0 
G CD 04 O 1 
O 43 O CD 
U CD P 
•H O4 CD 
44 d > 
o id < — I -H 
o cd 43 
CD 00 
M -P -H -P 
cd d CDH 
CD CD >i-p 
g 43 CD d 
CD d Oi d O 
43 -H O 0-H 
43 Cd g 043 
-P p cd 
P d CD CD 0 
O O 43 43 O 1 
IP C3 -P Eh CD 


•H -H 
43 £ 
cd CD 
•H P 43 
XJ O 43 
CD Cd Oi 
cd P cd o ^ 
£ > -P ® 


CD H -H Cd & 

44 Oii- 3 d H CD 44 CD 


O 1 

d 43 CD 


cd O -P 
P »H *H 
43 4-> ^ 
O 


0 X3 CD 4-> O4 


CD Cd XI 
CD 43 CD 
P 43 *H 


cd V CD CD 


co m d 0 
cd7 p cd C3 
PO 03 U 
Oi H Ou -P O 
X cd 


^ d O 
CD O 43 Xl 
CD -H d 
•H -P xl Cd 
P Cd CD 


43 • CD 

cd CD 43 


Cd CD X d 
•H g CD -H 
V 0 O O CD 

cd cd d ^ 


CD 

CD CD 43 
O XI Eh 
d 0 
H -P 
CD *H • 
d «H 


CD Cd O CD 0»rH 

cd -P h rH cd cd 

•H 3gg 
CD O 43 Cd CD 

cd cd cd d 44 

£ O. O O CD 

Cd IP CD *H 

X3 C3 *H cd CD 
•H PI CD P CD 


C3 Xl C3 
0 *H 

Xl O rH 

d > cd 


CD 43 CD 
d CD Eh 43 
CD Cd 43 

g 

•H Xl • CD 

Xl CD CD H 

1 -P CD A 
CD Cd CD *H 
dH CD O 
O 3 CDH 


ip 44 a d 


CD CD CD 
G P CD 


P CD d O 
0 CD O. 
CD CD 43 Cd 



JQ — 
0 -P 


<D 

o 

0 

m 

P 




a 

u 

CM 


a 

•H 


0 
P 

0 g 

Jj * 

•H 

tu H O 
^ 0 > 
> 

•H <D 
-P 43 
O -P 
0 

CMMH 
CO O 

0 

p a 
o 

•H 
CO 44 

cd 
CD O 
d O 
O • — I 

+J e 


c 

•H 

I 

•H 

6 

0 

CO 

0 

43 

-P 

P 

o 

4H 


-P 
p a 
0 a) 


p 

a) 

■P 

CO 

•H 

3 

cd 

a 

•P 

3 

<d 

s 

a 

•H 

cd 

-P 

a 

o 

o 

a 

u 

CM 

0 

43 
-P 

44 
O 

CO 

CO 

0 

a 


•4* '‘J " L(! 
vi -P V 7 : 

X m fl H 
v -h a> ‘2 
Jr c Ou ^ 

^ o x> 

Ssi 

^ CM *H 

iixi ^ 

> to <u 

r— I 43 
VI CO 4-) 

X 

VI d) CO 

0 +J 4 J 

•H 3 
co a <u 
3 -h co 

O 4-1 CD eO • 
•H P rH 
0"d PU d rH 

a> a <d a cd 
p cd p cd £ 


xTJ 


CD 

43 

•P 

CO 

-p 

3 

CD 

CO 

CD 

P 

CM 

CD 

P 


>i 

XX 

a 

> 

•H 

Cn 

co 

•H 




X 

3 

rH 

m 

-P 

cd 

0 

43 

d 

•H 

o 

> 

-p 

a 

0 

d 

a 

0 

a. 

0 

d 

0 

6 

•H 

-P 

0 

43 


00 


u 

E^ 

1 


c*f 


d* 


0 

•H 


d 

a 

0 

>r— I 
44 (0 

^ e 

-P 0 
^43 

xT 4J 

n X} 


•H 

0 TS 

> a 

<0 m O 

1 O 
i43 

-P 


3 

0 


3 £ 
O 0 

"1 ^ 
a> -p -h 

Pn (0 Ui 

•H -P *p 
PI ^ CD 

m3g' H 

°2xi 

N (0 
p 3 p p" 

p 01 § 

to (0-P 

0 7, 

p J 
UiO 
0 Ch 
0 
0 


H 1 
> 
•H 
-P 
U 
3 


tJi 

3 

•H 

44 

0 


0 

O 

a 

0 

44 

0 

•H 

0 

0 

p 


0 O O a 


>iO 


0 P rH 


U 


O 

a* 2 


H 
O 
•H 
-P 
•P P 
0 0 


O 44 o 


CM 

I 

a 

o 

a 


§ 1 

« •§ 
.3 o 
44 0 
^ o 

0 

p 

o 


d 

•H 

O 

> 

0 

43 

44 


" S a * 

«37 g 

3 O 
D 1 0H 

03 X S 
44 r- 
0 
H 

3 


O 

0 

> 


(M 44 


H 

? 0 


0 

P 

3 

>44 


44 

•H 

> 

•H 


, <*p 

• 

04 PI 44 

-H 


C4 0 44 44 
P O 
0 0 3 
P Q 4 XJ 
0 6 3 
,3 0 0 
£ 44 O 


3<-H 

O 


0 
0 

P 0 0 
0 3 0 
CM»H o 
0 0 P >i 
> > CMd 


Ch 


3 


s 

i * 

u 
ft 

■ih! ■ 

v. 

-K 


uf 


I 

Eh 

+ 

44 

O 

Eh 

>» 

•K 

3 

t 

II 

4^ 


44 

3 

0 

S 

3 

•H 

0 


44 

3 

3 

O 

O 

O 

0 


V 

0 

rH 

CM 


44 

0 

0 

43 

TJ 

•H 

O 


3 

0 

0 

•H 


m 

o 


a 

£ XI 
3 (fl 

O 

1 -r 

0 

0 £ 



0 

p 

> O 

0 *H 

u 

0 4 

44 

rH O 

44 


0 0 

** P 44 

CM 

O CD 


44 0 P 



44 -H 

(Jl 0 0 O 

0 

In m 

44 

0 rH m 
3 *H 

/-> 

44 


3 > 
•H 

3 3 3 

•h 0 a d 

43 

0 

•»» 

0 0 



d 

CM-H U 3 

44 

® a 

oC? • 

^ 1 — 1 

0 P O 
P 0 3 

x : 

' — 

of 

oi< 

O 44 CM O 
O -H O 

0 

0 .H 

Eh rH 

0 CM 0 

' — ‘ 

rH 

> 

CO d Ph 

•H 

(0 in 

0 

44 

°£h 


0 

3 -H >1 

£ 

U 

m 

M a) 

>1 £ 

0 m 0 
0 O -H 

+ 

x-x 

1 

£ 

0 0 
•H 43 

OHXl 
• O 

04 

V14 

5 ^ 

p 

0 0 >1 

44 

V 

P 44 

44 0 P 

CD 4J 

d 0 

0 0 0 XX 


\u 

0 

3 3 0 


44 * P 

3^0 

0 MM 44 
3 O O 
O m 0 

0 X 

O fl) 

3^0 

1 s-° 

N *H O 
44 S 44 

r— 4 0 


0 

CQ 

1 

3 

0 

m 

0 

44 

CO 

0 

43 

44 

0 

•H 


0 

P 

0 

43 

£ 


® « 

0 ^ 
•H fl) 

vif O 

Jz; 

3 

0 • 
O 
- II 
0 X 
o 

3 44 
0 0 
44 

44 rH 
•H rH 

g 0 
0 > 


0 44 
o 0 

0 -H 
rH 3 
Qa 0 

0 o 
p 

44 
0 3 
^ 0 
6 

44 3 
0 *H 
3 0 

^ O 
44 o 
*» 

o 0 

w CO 

Eh 0 
3 

6 rX 

P O 
0 «H 
44 43 
44 

0 

43 0 

44 44 
•H 
3 

p m 
44 

0 0 
e 


0 

o 


p 


3 

0 

> 

•H 


OP« — I 
P 0 
CM 0 6 
43 p cn 
3 44 0 
43 
Cn 44 
3 

•H T) 

0 »H 
3> O 


Eh I 
•x 


O 

•H 

44 

0 

•H 

T3 

0 

P 


0 

•H 


+ 

Vif 


TJ 

3 

3 

O 

40 

TO 

•H 

O 


O 0 
•H 44 
4-1 p 
•H 0 
3 O 
di 

•H P 


0 

3 

0 

P 

44 


0 0 N 0 


> 4-1 
0 


0 


'd 

3 rH 

0 XX 
•H 


p 

o 


ct» 4 h 


3 

o 

•H 

44 

O 

3 

"d 

3 

O 

O 


•H 

O 

> 

0 

o 

3 

•H 


0 
> 
•H 
44 
O 
0 0 


pf 


3 
O 
•H 
44 

0 4-10 
O 4H -H 
Cu 0 Tf 
0 

0 0 p 


o 

Eh 

* 

bl 


0 

43 

44 

4-1 

•H 


T3 
0 3 
,0 3 


44 
0 
44 0 
0 43 

43 

44 

>1 
tJlrH 
3 3 
•H O 


3 44 
0 0 
O 43 
44 *d 
3 

O 3 
•H & 

44 O 
0 43 
0 0 
3 


0 

P 43 • 

O 

CM 0 00| 
0 rH •— -* 
> -H 
43 P 
£ 0 


3 
0 0 


3 
O 
•H 
44 
0 0 0 
d > *H 0 3 
3 00 6 


0 


O 
44 
V 3 
0 -H O 0 
0 4-> 3 

0 TJ rH 

.Q000 
44 3 > 
0 XI 
P 0 

O P ,3 
CM 0 44 
O P m 
0 O 0 CP 
> 


3 

O 

•H 

44 


3 

0 

P 

44 


44 

0 


iH 0 44 43 
0 rH 0 3 
P 0 0 0 rj 
3 43 £ 

44 0 >1 

0 0 XI XX r* 

r-i *!> / 1 \ 


3 £ 


0 

O P 
0 3 0 
3 0 MH 
O 43 
•H 3 0 


a 

o 


44 

0 


XI 
•H 
3 
O 1 0 
•H P 


W 0 44 
44 
3 
3 

0 O 
P rH O 
O0O 

m o 'd 0 
o o 
P 6 
3 0 

o m-i a 

•H 0 U 
3 CM 


0 

•H 


Qa 0 
•H P 
P 44 
O 

0 +3 
0 0 


>1 
44 
H 
> 
•H 
44 
O 
3 
•d 
3 3 
o o 

•H O 
H 4J 
0 0 rH 
3 «H 0 
0 3 6 
•HOP 


44 d 

4_ 


0 a 

0 si cd *h 

TJ <D CD p a) 


3 3 

r 


3 CJ 

0 u a a 

XI C -H 43 

44 

O-0 

a 


PM 

\ CD -H CP 

T3 ID O -P 

4c 

•H 0 

cd 

4-J 

43 

c c x <o 

<D CP g 


44 0 3 

** 


44 m 

O O XJ <D g 

•h a -h s a 

55 

•H O O 

•H 

p 0 

•rH "H <H 

m -h x) u u 


0 3 -H 

44 


0 

4J -P ^ jQ m 

•H -P 1 Oi (X 

II 

O 0 44 



£ 44 

<o id a) «d 0 

rH CD ID 


CM 44 O 

II 


0 


Oj*H CXiTS 


P 0 3 



0 »H 

O 3 CD id M 

g X! O -H -H 


0 -H d 

Pm 

Pm 


•H 0 

ao c am 

•H ID 3 3 

» ■< 

CM 0 3 

W 


3 

Id rH Id e V 

CD CD CP tJ 1 


3 0 0 

> 


44 O 

> id p 0 p 

3 .3 -H -H 


0 P O 

P4 


M O 

ID O -P 0 0 

d| O-PHH 



00 







CQ 





XI 



0 a 




p 

CN 

P -H 

CO 




•H -P 



4 J 0 

in 

-p 


OXl 

rH 

0 

rH 



T5 0 

rH M 


1 — l 

> 

rH 

<0 U -t 


m <d 

'W' 

mh ^ 

' — " 


•H 

d »H 

cd 


■ — ■ 

4-> -H 

> — ’ 

•C .i-H (0 


0 


cd 



h n 

Cd CQ 
d 

> 



43 CP 


■p V g 


a 0 


CQ C*4 



•H 

• 



CP 


4) U 


0 


(D 



& 

•H 

5 cd 
p 

^ ^ I, 

COL CD g 

CQ • — • 



•H 0 


W P <U 


•H CQ 


0 * 



•H 0 ^| 



0 P 


•H CUJ3 


4-> 0 


rH P 



rH 

• — • 



43 0 


w P 


0 £ 


Cd CD 









2 0 


< — 1 


> X* 



PCM 

P CP 



p 0 0 


3 -P T3 


<D £ 





^rH ^ 

-p a 



0 4-) 0 


. <D 


P O 


0 



3 |2 

CD -H 





"O -a a 


P 0 


• p 



g -P 



0 0 a 


a <u c 


O +3 


0 



CD 

XJ 5 CD 

0 cd 



rH 44 0 


*0 (0 *H 


U O 


CN 44 



ri 

^ <D & 

Cd rj B 

CD 0 



0 > 


. p P 


0 


V tJl 



r*-H 

Jj 

CO 43 



rH 0 *H 


>1 


P 


P *H 




4J <D 




0 O & 


-P >i (0 


£ 0 ) 


cm cd 



CQ 


a x 



O O 


P < — 1 


43 


N/ l — 1 



•H 

n 

U P 



•H 0 


> rH m 


> — 1 -P 


rH J>i 




-P.H cn 

CM •— 1 



4-> 0 -H 


•H J3 0 


cd 


cd 




Coe e 

m 



P 43 


P 4-| 


p g 


CD I* 




rt 1 j -h 

X) 0 



04J^ 


0 (0 CP 


0 O 


Co 




<0 m 4 -> 

Cd CQ 



> 


p CO C 


0 p 


p cd 



x e 

1 — 1 p H 
5 CD 

rH -H 



MH rH 

n 

'd <u -H 


cd m 


Cd 43 



CQ 



T3 O w 


a 0 p 


Cp 


P -P 




OhS 

P 



0 


O O CO 


>1 






■H 0 

0 O 



00 a 

4-^ 

03 a) 


cd rH 


P CD 



a 

-P > XJ 
cq p a 

-P 



0 0 


_ CO P 


« — 1 


CD P 



0 

•H « — 1 



0 0 -H 

> 

X 

-a 


cd 


XI CD 



•H 

•H ^ cd 

0 0 



OHM 

•P CD T3 


>1 g g 


g « 



-p 

p 

CD w ^ 

•H g 



O00 

1 

p (0 G 


p p p 


P 



cd 

4H P 



P 


O 1 ^ p 


4-> 0 O 


p 



p 

-p.tj >1 

0 



0 CP 

■0 

•H 0 


0 44 mh 


• 



CD 

U sM 
cd .% -H 

0 43 



CN 0 


P ^c) P 


g -P 


1 — 1 rH 



rH 

43 -P 



v • 

X 

w O O' 


O 0 CD 


-P 



CD 

P 3 CO 

-P O 



POP 

S <o 


0 0 43 


TJ CD 

-P 


U 

cd h 0 

W 



CM ^ *H 

-x 

y 0 0 


CP-H -P 


P rH 

> — 


O 

rd nj O 

P -H 





p a 




cd X) 

n 


cd 

O JJ CQ 

O 



rH ^ p 


— c^-p 


£ Xl CQ 


p cd 

x f 



•H - H 

MH 43 



\ 0 

Eh 

"d a p 


U CD Cd 


CM Eh 

•)C 


rH 

> 

-P 


n 

4-4 33 X> 

1 

<0 (0 3 


CM -P 43 





cd 

XI -H 


0 

0 h3 g 

s-' 

0 t3 


cd 


CD p 

1 


a 

-P rH U 

0 ^ 


, ^_ Si 

V p 

0 

P CD 


CD CD a 


44 -H 

Eh 


0 

d * H 

0 S -p 

0 



0 O 0 


<5 *p p 


■P rC O 


-P 

1 


•H 

0 P 


\ 

0 rH 


p p p 


•H *H 


p 



-P 

^ eg 

0 


d3 

0 0 

-P 

P Eh d> 


a p -p 


P CD 

-P 


cd 

a >1 



•H 04 

1 

a> .h 


•H CD cd 


O > 

«■ 


-P 

rH ^ CD 

0 0 



4-> ^ 

> 

X 

® 


4H >irH 


m -h 

O 


•H 

cd 5 

•H rH 



O \ 0 

® . 


a cd cd 

n 

Co 



> 

0 ^ -H 

-P 


CO 

•H ffi 43 


•P p 

• 

•H H p 

fi 

cd 

pc; 

*K 

LD 

U 

xl 

Eh 

O 

cd 

CM ^ ^ 
■P W -P H 

0 rH 


£ 

0 

c4 

* 

in 

r \ 

P h3 

tH 

P a) co 

1 1 

1 p 

•H CD 



p 

rH 0 


-P 


p a »| 
CO g O < > 

•H H 0 
g cd 0 

rH p 

cd cd 

* 

CQ 

JU 


CP 

0 O 
P *H 

0 

0 ^ 

0 O • 

CQ. 

•p P N 


CD 4-> 

> >i 

61 


CQ 

<D a < D 

P -P 

0 

P H H 

D 

M a 

p 

CQ a CD 

co A 


•H 

CP S 0) > 

0 P 


w 

4-> 

3 p 

0 

0 44 

il 

cq a 

11 



•H 73 -H -H 

O 0 

a 

II 

0 0 0 

II 

M P P 

0 

CD N Eh 

•H TJ 

11 


CP 

CD ^ O -P 

> 

0 

43 PH 

rH <0 

•H 

43 *H 

H 

V CD 

Ra 



43 <n-H O 

?4 MH CD 

0 

> 

rt 

-P 4Q 

Ra 

<d <0 e 

0 

-P p 

Hr 

43 p p 


CD 

a 0 

•H 

H 

43 0 

P CO 

0 

0 • 


O cd -H 


P 

CD 5 ^ OU 
CJ CD CO 


CP 

/-A 

44 44 Eh 

a> co g 

a 

P 44 r-, 


•h m 



CD 

0 P 



4J T3 


P P u 

0 

O a>| 


m cd 



A 

0 eOCD 

43 0 

0 


•H -H P 


£ 55 a< 

0 

1*4 Cd «— • 


£ u V 



£ 

N Eh O P 

Eh MH 

■H 


^ £ -H 



cn| 


oo 

2 : 

O 


cn 

Cd 

O 

o 


o 

o 


o 

Q_ 


o 


ZD 

O' 


I 


CD 

< 


Ra range 

m 

0 0 

r--CO 

x x 0 
*x> r- »— 

1 O') 1 

m 1 ^ 

O O 

O ■— ro r- 

OXO xco 
r-. r-« r— 0 

v . — 10 m a 

r— 

O 

1 

H- 

O 

it 




1 1 1 1 1 

O 

3 : 

1 1 l 1 1 






vo r\j m m 

-M- 

m 

• • • V. 


c 

O O O 0 <— 

1 

LO 


CM 

O 

O 

V- 

0 


a_ 


cm in 0 - 

r- >• n in 

CM 


on - 0 



— O 0 0 O 

O 

d 


m 

0 

1 

9 

0 


3 : 



_i 

-M 



nJ 


•K 

r— 

m 

n 

ai 

cz 

c 

u 

rrl 

OJ 

. u 

Cd 

a: 

O 

« 

■» 

O 

in 

in 


0 

VJ 


11 

11 


ZD 

ZD 


z 

Z 


V- 

a> 

>> CD 

l- 


m -m 

<D ^ 



>>X) 

u 

c 

rtJ rx) 

4 -» 


• — #— 

OJ 

rrJ 4 - 

in 

E 

-M C 

■ — 

O 

C *r~ 

rtf CD 

cu 

O 1 

VJ 4 -> 

0 

N *r- 


•— E -o 

-M C 


a> rtJ 

V- -r- 


0 VO . — 

<D 4 - 


3 = ^ in 

> ^ 


05 




re the characteristic length is the liquid thickness which can 
obtained from the difference between the PCM solid-liquid 
erface and the PCM-void interface, X m (t)-X v (t). 
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Figure 5. - Boundary conditions for 2D(r,z) model. 
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Figure 10. - Void thermal resistance. 






Figure 12. - Finite slab canister results 
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Figure 14. - Wall 1 temperatures. 
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Figure 15. - Nusselt number versus melt front position. 
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Figure 1 6. - PCM phase maps. 
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Figure 18. - Cyclic variations in maximum canister wall temperature and heat 
transfer to the cooling fluid. 
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such as a nearly isothermal heat pipe, maintains the boundary 
temperature closer to T m than does a constant flux heat sink. 
The practical implication of this result is that lower PCM 
containment wall temperatures will occur with a heat pipe 
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Although the effect of a given void on transient canister wall 
temperatures has not been guantified with the 2D(r,z) model, the 
extreme case of a canister filled with PCM of zero thermal 
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The effects of PCM voids 
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15. Supplementary Notes 

Portions of this material were presented at the 1990 International Solar Energy Conference sponsored by the 
American Society of Mechanical Engineers, Miami, Florida, April 1-4, 1990. Thomas W. Kerslake, NASA 
Lewis Research Center; Mounir B. Ibrahim, Dept, of Mechanical Engineering Cleveland State University, 
Cleveland, Ohio 44115. 
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